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APPENDIX B - CONCEPT RATINGS 






ACCOMMODATION STUDY - SPRINT MISSION 
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CONFIGURATION IS GENERALLY CONSIDERED TO BE THE NEXT STEP AFTER THE "PHASE 1" 
STATION IS ASSEMBLED ON ORBIT. THUS THE RESULTS OF THIS STUDY ARE APPLICABLE TO 
THE CURRENT SPACE STATION CONFIGURATION. 
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TYPICAL MANNED MARS MISSION CHARACTERISTICS 
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LIQUID OXYGEN AND HYDROGEN PROPELLANT FOR THE MARS VEHICLES, 
HYDRAZINE FOR THE OMVs (WITH COLD GAS JETS FOR SPACE STATION 
PROXIMITY OPERATIONS) 
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MISSION DESCRIPTION 
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MISSION DESCRIPTION 
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MARS LANDER/ASCENT VEHICLE, AND SURFACE ROVERS 
HABITATION MODULES, LABORATORIES, ETC. FOR USE 
ON MARS SURFACE 

PROPELLANT FOR MANNED RETURN TRIP 
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MISSION TIMELINE 
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3RD PILOTED 
MISSION 




SPRINT MISSION TRAJECTORY PROFILE 
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EARTH ORBITAL CARGO FLIGHT OPERATIONS 
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EARTH ORBITAL PILOTED FLIGHT OPERATIONS 
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EARTH ORBITAL PILOTED FLIGHT OPERATIONS 
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MARS ORBITAL/SURFACE OPERATIONS 
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MARS ORBITAL/SURFACE OPFRATIONR 
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EARTH RECOVERY OPERATIONS 
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VEHICLE DESCRIPTION INTRODUCTION 
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CARGO VEHICLE DESCRIPTION 
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CARGO VEHICLE DESCRIPTION 
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TOTAL CARGO VEHICLE STACK WEIGHTS IS 1,297,000 POUNDS 
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PILOTED VEHICLE DESCRIPTION 
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PILOTED VEHICLE DESCRIPTION 
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Mars Sprint Mission Accommodation Study 
PILOTED VEHICLE STACK AT LAUNCH 
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Mars Sprint Mission Accommodation Study 
PILOTED VEHICLE {TOP VIEW1 



BA fii JA. _ 













Mars Sprint Mission Accommodation Study 
PILOTED VEHICLE (SIDE VIEW) 
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ANALYSIS OF CRITICAL LIFE SCIENCE AREAS 
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EXOBIOLOGY 
SAMPLE QUARANTINE 
ANALYSIS FACILITY 



PACING MILESTONES FOR LIFE SCIENCE AND 
DEVELOPMENT PROGRAMS 
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AVERAGE CREW REQUIREMENT 
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MARS SPRINT MISSION AVERAGE CRFW 
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ZERO-G COUNTERMEASURES PR OGRAM TEST 

PHASE REQUIREMENTS 
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(1) TECHNOLOGY DEVELOPMENT MISSIONS 



LAB MODULE VOLUME ALLOCATION 


* s. 

® </> 

■° % 
£ 5 

S* 

CO 


O © 

> c .9- 

sit 

Q ~ C 

c P .2 

s 1 8 

£ 3 C 
_ CO o 

C 


iS o N 
«N = 

g or 3 

Ilf 

® > o 
£: ra ^ 
*> (A CM 
CO JC rn 

OT « c 
o) 2 ~ 
o c 
C ® 'co 

.2 -Q E 

o 3 q> 
w o S: 

oO 0) 

!i=3£ 

° o £ 

.1 m -§ 

2oJ 

? «iE 

oOj 

£c>I 

c 3 o! 

f!| 


54 





MARS SPRINT MISSION ACCOMMODATION STUDY 



co 

Q 

OC 

< 

Q 


CO 

CM 

II 

o 

< 

OC 

LU 

“co 

II dc 

t H 


LU 


LU 


3 P 

o <2 


s 

o 

< 

OC 

LU 

OQ 

3 

o 

Q 


II 

LU 

a 

o 

s 

OC 

LU 

Q. 

LU 

OQ 

< 

< 

> 

< 

LU 


I 


•K 

CO 


* 

CM 


CO 

s 

LU 

h 

CO 

>- 

CO 

OQ 

3 

CO 

LU 


Q 

O 


o o 

Z < 5 

fi g i 

t DC O 

g m o 

3 O 
< 
o 


I— 

OC 

o 

Q. 

a. 

3 

CO 


LU 

OC 

O 


H 

Z 

LU 

Q. 

3 

o 

LU 

O 

CO 

CO 

OC 

o 

UL 

LU 

-J 

OQ 

< 


< 

LU 

OC 

< 

CO 

* 

o 

< 

OC 

rr 

CM 

LU 

OC 

o 

LL. 

LU 

OC 

LU 

X 


55 


FROM RCA/LMSC PHASE B ANALYSIS 






TEST PHASE LAB CONFIGURATION AND 
FUNCTIONAL ALLOCATION 
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HUMAN FACTORS 

6.7 KW; 24 DOUBLE RACKS; 6095 KG 





MARS SAMPLE QUARANTINE/ANALYSIS 
FACILITY REQUIREMENTS 
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RESOURCES ARE ESTIMATES OF MISSION 
REQUIREMENTS ONLY - NO HOUSEKEEPING 
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- RADIAT10N/TEMPERATURE EFFECTS 

- PROPELLANT STORAGE 

- MAINTENANCE/ACTIVATION 






TECHNOLOGY ISSUES-STATION FOCUSED 
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ELECTRICAL POWER SYSTEMS 



QN-ORBIT VEHICLE PROCESSING AND OPERATIONS 
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ON ORBIT VEHICLE PROCESSING AND OPERATIONS 
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ORBITAL DEMONSTRATION CONSIDERATIONS 
TESTING AND VERIFICATION REQUIREMENTS 
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ORBITAL DEMONSTRATION CONSIDERATIONS 
- TESTING AND VERIFICATION REQUIREMENTS 
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ORBITAL DEMONSTRATION CONSIDERATIONS 
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VEHICLE ACCOMMODATIONS - OUTLINE 
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- GENERAL OBSERVATIONS 

- ASSEMBLY ISSUES 

- RECOMMENDED FURTHER ANALYSIS 
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MAJOR ACCOMMODATION MILESTONES 


O Jr 
Cl o 

&l 

<0 o 
c 9> 
.2 o. 
8? 

C C 

<D 


a> o 
"O 0> 

+= "D 


78 




79 





Mars Sprint Mission Accommodation Study 

MARS SPRINT MISSION ON-ORBIT CREW 
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MARS SPRINT MISSION ACCOMMODATION STUDY 

QUARTERLY ON-ORBIT CREW REQUIREMENTS 
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CARGO VEHICLE ON-ORBIT PROCESSING 
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CARGO VEHICLE ON-ORBIT PROCESSING 
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PILOTED VEHICLE ON-ORBIT PROCESSING 
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PILOTED VEHICLE ON-ORBIT PROCESSING 
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PILOTED VEHICLE ON-ORBIT PROCESSING 
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VEHICLE ACCOMMODATION OPTIONS 
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VEHICLE ACCOMMODATION OPTIONS 
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VEHICLE AND CREW 
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- DEVELOP HIGH LEVEL REQUIREMENTS 

- ESTABLISH GENERIC RESULTS 
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DETERMINE REQUIREMENTS FOR OPERATIONS 





VEHICLE ACCOMMODATION 


o> IT = 

j= 2 c 

o OJ w 
»> 

W 2 <u 

= 2 3 
.2 -g c 
o 

« w o 

Ms 

ill 

■gos 

u Q. O 

•5o E 

£l.| 

o2'g 

5 li 

° ^ to 

q.2 ■« 

Si I 

cSo 

|I! 

|= a 

o o o 

M- §> 

E £ a> 

£ 3 f 

is? 

c .c w 
0) 5 3 
*7 </> £ 

III 


U| 

8 a> 3 

S£| 

o — 

?0) O) 
o W 

Q- _ <D 

_0 "O 

is 5 

is; 

“36 

CO -.c 

•- o W < 
(Dti x r 

£5 

h (A Clo 


96 




Mars Sprint Mission Accommodation Study 

VEHICLE ACCOMMODATION 


CO 

* 


O 

o 

o 

< 

H Z 
LU ^ 

ii 

-I 3 
O O 
> LU 

Q fc 
Z DC 

< O 

LU £ 

N 3 
CO CO 


o CO 
r; lu 

CC EZ 

£> 

5 a 

O o 

^ CD 


Pg 

o LU 
LU O 
N Z 

5 E 

S £ 

co % 

LU Z 
DC O 
Q. 2 


< o 

5 „. 2 

CO DC Q 
LU O o 

DC H 9 
C 5 O ^ 
UJ LU < 

LU > 2 
j tf)H 

0 2 2 
x Q O 
m < O 
> DC DC 


97 




Mars Sprint Mission Accommodation Study 


i 



i 

I 


■O 

c 

CO 


8 

& 

o 

<5 

5 

>* 

“O 

3 

CO 

<0 

E 


i 


<D . 

1 8 . 

^ Q) 

<2 -O 
Q- c 
8.2 

SS 

Sa 

x: co 
— c 

| £ 
C 

O O 

CO C 
0 O) 

3 '55 

CO "o 

a o 
c£ 

B o 
<0 ~ 

£ 

2 c 

o o 

4- C 

it 


CO 

0 


CO 
3 £ 

£« 

o 
o 

■e 


0 

_ I 

(0 V) 
x: <u 
O TJ 
<A = 


98 



Mars Sprint Mission Accommodation Study 

VEHICLE ACCOMMODATION 
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DOCKING FACILITIES TO ACCOMMODATE OMV AND SHUTTLE 
ROOM FOR PROPELLANT TANKS AND SUPPORT EQUIPMENT 
SOLAR DYNAMIC POWER SYSTEM 
GN&C, C&T, RCS SYSTEMS 
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VEHICLE ACCOMMODATION 


LJJ 

> CO 

Z QJ 

UJ zi 
z C3 

O (3 

s | 

o 5 

DC Hi 
0 - > 
z G 

IS 5 

|zf 
o < 

I- DC 
(0 < 
< Q. 
HI Lil 
I- CO 

LU LL 
N O 

S LU 
5 CO 


u z 

> o 

LU lZ 

h- 5 

5-f 

5 CL 

o $ 
Pw 

H- LL 

O < 
co to 

£ £ 


>■ < 
< H 

q co 

LU 3 

QS 


§3 

8 to 
o co 
m < 


lu o 
N X 

ag 

i £ 

s o 


101 



Mars Sprint Mission Accommodation Study 


. JS 

m — -C 
K ~ 

d 5 o 
Be -5 

«Sg| 

PI I 

S.S'SS 

iss^ 

1 s*i 

8 ££| 

HoS| 

+- *■* ^ > 
c ^ o c 

O o O a> 

iStf 
Sis | 

</> </> o Y* 

« E £ | fl> 
f S 5 = £ 5 

l|5oS 

■g S £ £ co 

» $ w g "8 

~ q-o £ S 
£Eo“C 

isf!* 

iilil 

o o £ c <2 
■o c c >* c 

” o 2 © E 

o -c oC 2 
«= 9\£ o 3 

2 o ? © §f 

3 c © 12 2- 

fill? 

tills 

■ U c 

% 3 ! &£ 
^ 3 to « 3 
P is © 2 o> 
2 w a> 
ro cow = 2 
CQ o) 3 .2 S 

§ 11 ? o 

I 3 2.1 £ 

5t32«S 
arf 2 81 
§ | *3 o)-l 

|S II I 

Oclp a> 


102 





p 


. 2 > 

s 

$ 

¥ 

o 

o 

n 

p 

2 

p 

> 

<0 

c 

2 


o 

j* 

o 

p 

n 

p 


*= 

o 


3 

jQ 

v. 

P 

O) 

c 

p 

p 

o 

x: 

£ 


* 

£L 

T3 

C 

P 

0 

o 

mmm 

£ 

(0 

% 

O 

O 

c 

p 

>» 

2 

o 

a 

E 

§ 

<5 co 

O) P 
C Q 
P Q 

>- O 
P s 

|! 

•2 <o 

O d) 

p -S 
DC 


P 

o> 

c 

p 


o 

a 

•a 

■o 

mmm 

E 

p 

co 

o 

3 

■o 

o 

E 

c 

o 


P V CO 

■h* hi ■*- 


2 

c 

8 

■o 

c 

p 

E 

E 

o 


p 

o> 

c 

p 


o 

a 

2 

o 

o 

p 

X3 

+* 

3 

O 

c 

o 


2 

(0 

E 

o 


B £ 


a 

£ 
p 

c 
o 

*3 
P 
o 
o 

■U 
§ 
8 

= 'co 


<o 

1 

2 

p 

a. 


p 

o 


5 


p 

o> 

c 

p 

X 


<0 

p 

3 

•o 

o 

E 

< 

co 

LU 

■D 

C 

P 


LU 

”3 

CO 


8. 
o 

> 

g 

> 

2 

O) 

2 

a 

IM 

11 o I 

.2 -2 Z g 
>oo55 


o 

a) 

o >2 

J§2 
o p 
o E 

-Q 2 
• p 
O) Q. 
C ■= 


103 


o Vehicle activities affect dynamic micro-gravity environment. 

o All propellant related operations are done at a Co-orbiting 
Propellant Tank Farm (PTF). 
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SPACE STATION WITH HANfiFR 
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PROPELLANT TANK FARM (PTF 
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NO SPECIFIC CONCEPTS HAVE BEEN DEVELOPED AS PART OF THIS STUDY 
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MAN-TENDED TRANSPORTATION DEPOT 
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MAN-TENDED TRANSPORTATION DEPOT 
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- DOCKING PORT AND COMMAND CENTER AT TOP FRONT OF BOX 
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OPEN BOX CONCEPT 
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PRISM & OPEN PLATFORM CONCEPTS 
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Propellant tanks attached to fore and aft keels and booms 
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MAN-TENDED TRANSPORTATION DEPOT 
PRISM CONCEPT 
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MAN-TENDED TRANSPORTATION DEPOT 
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Docking Port 
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Transportation Depot Mass Summary 
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FLIGHT ATTITUDE ANALYSIS - INTRODUCTION 
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FLIGHT ATTITUDE ANALYSIS - INTRODUCTION 
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PEAKS IN A SINGLE ORBIT - MAGNITUDE OF RESULTANT TOTAL ANGULAR 
MOMENTUM VECTOR 
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FLIGHT ATTITUDE ANALYSIS - APPROACH 
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MASS PROPERTIES 
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MASS PROPERTIES 

(Concluded) 
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FLIGHT ATTITUDE ANALYSIS - SUMMARY 
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sensitive, but still increase significantly 
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- Science Platforms 

- Propellant Tank Farm 

- Variable/Artificial Gravity Facilities 
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operations of these systems is crucial to this program. 

In addition to the cryogenic management and recovery systems, on-orbit servicing/refurbishment, automation & 
robotics, ECLSS, and automatic rendezvous and docking technology programs must be enhanced and accelerated. 
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ACCELERATED 
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MANIFESTING 
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MISSION TIMELINE WAS NOT ALTERED TO ELIMINATE OVERLAP. INSTEAD, 
PROPELLANT IS LAUNCHED DURING OVERLAP TIMES TO AVOID HAVING 
HARDWARE FOR TWO MISSIONS IN LEO AT THE SAME TIME 
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MASS OF EQUIPMENT TO BE ACCOMMODATED 
IN LEO (WORST CASE) 
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ABOVE VALUE DOES NOT INCLUDE MASS OF TRUSS, PROPELLANT TANKS, 
UTILITIES, POWER MODULES, ETC. ASSOCIATED WITH SPACE STATION 
MODIFICATIONS, PROPELLANT TANK FARM (PTF), OR DEPOT 
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PROPELLANT SUMMARY 
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- ACTIVE AND PASSIVE CAPTURE OF SPILLAGE AND BOILOFF 

- RE-LIQUIDIFICATION OF CAPTURED PROPELLANT 
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MARS SPRINT MISSION EARTH TO LEO MANIFEST 
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HLV-5 1st cargo mission propellant launches 
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HLV-31 2nd manned mission and 3rd cargo mission propellant launches 
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